Résumé. 2014 Abstract. 2014 Significant improvements have been made in the quality of chlorine-doped CdTe crystals manufactured by the traveling heater method (THM). In addition, a marked reduction in the variation among ingots and within each ingot has been observed. These results were achieved by modifying the temperature control equipment for the crystal growth process.
Before process improvements were accomplished, uniformity within and among CdTe ingots was poor, with only one or two of the twenty-two 2-mm discs sliced from an ingot meeting the required quality standards. (Figure 1 shows the category profile of three typical early ingots ; note the small size of the region in which useful properties were found.) As a result, it was necessary to manufacture large quantities of ingots in order to supply the limited number of detectors required for flight programs. Accordingly, a study program was initiated by the U. S. Air Force to examine process parameters with the objective of improving the quality Calculations show that the temperature gradient along the nickel ring is, at most, ± 4 °C, and between the outer and inner surfaces, only ± 2 °C. With the thermocouple holes being positioned within 2.5 mm along the radius, and 0.5 mm along the axis, the temperature error due to the thermocouple placement is less than + 0.5 °C. Within the accuracy of the hot-wire optical pyrometer used, no variation among the furnaces could be detected.
4. Ingot evaluation. -In addition to the microscopic examination of each disc described earlier, five discs were fabricated into detectors. The detectors were then scan-tested on a pulse height analyzer for leakage current, noise, and spectral response. The 50 M D bias resistor was adjusted to ensure that the actual voltage across the detector was always 60 V, irrespective of the leakage current. Noise was measured by raising the discriminator threshold level until no more than two counts per second were observed. No correction was made for the 7 keV noise of the preamplifier.
Spectra are evaluated within grades (from A to F) according to the COS7 peak-to-valley ratio. Figure 4 shows representative spectra of each grade. Experience shows that detectors with spectra of A or B have a high probability of passing flight sensor count-rate tests. These electrical tests supply the data for the categories which are utilized to describe the achievements of the program. Before the present study, the uniformity within and among ingots was quite low, necessitating production of large quantities of ingots to obtain only a few usable detectors. Large detectors, such as the slab detectors now under consideration (1.5 cm x 7.5 mm x 2.5 mm) for increased count rate efficiency, were impractical. Table IIb ). The percentage of usable ingots is much higher and the uniformity within all the ingots (even those of poor quality) is much better. While there is still some variation within an ingot, the parameters tend to change Figure 5 shows the Figure 6a shows the leakage current versus slice number for a recent ingot. In this example, the ingot is uniform over an even greater length. Figure 6b shows how this uniformity in leakage current (and other parameters) translates into much better overall detector quality along the ingot. 
